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• Kink sample to tune PV on:

• rej vs acc with new data

• AD:

• some properties

• rej & acc

• Classes:

• intended list

• introduce new classes: –B4EKZ, pnn2_rpbox kp2_ebox

• To be done

OutlineOutline



PNN2

IntroductionIntroduction
Main PNN2 bg mechanism: Kp2 with �+ scatter in target

• Simultaneous shift in range, momentum AND 
energy (through range)

• Photons head near beam direction, the weakest 
PV region of the detector

Attacked by PV and scattering cuts (xy-pattern & double 
pulse in the TG fiber)

1.219 ± 0.235Total

0.067 ± 0.043Beam

~1/10Sg/bg

0.025 ± 0.018CEX

0.052 ± 0.037K+→�+�-e+�

0.016 ± 0.011K+→�+��� and �+��

0.033 ± 0.004K+→�+���

1.026 ± 0.227K+→�+�� scatters

Calculated backgrounds in E787



MethodMethod
Scattering introduces PV-kinematic correlation, that was not 
there for PNN1 � PV rejection has to be measured in the PNN2 
kinematic box, unlike in PNN1

Solution:

• Tune PV on uncorrelated “kink” 
sample of xy-scatters in the PNN2 box 
(“kink finder” thanks to Benji)

• Measure PV rejection on many different 
samples (“classes”) of scattered events, 
tagged by different “target quality” 
criteria � get a central value and an 
estimate of the systematic error.



Kink sample ready: setup cutsKink sample ready: setup cuts
• Got rid of TDCUT from SKIM1/5 to 
gain statistics. Muons are cut 
kinematically.

• Loosened PRRF (in KINCUTS) to 
take into account that PNN2 pions 
barely reach the 1st RSSC.

• Loosened RSDEDX (in KINCUTS) 
and UTCQUAL.

• PSCUT02_KINK is a loosened 
version of PSCUT02, without cuts on 
the TG pattern, that explicitly 
eliminate xy kinks.

• Some TGQUAL cuts are skipped 
(the ones with 0’s), because they 
eliminate kinks.

• The PVCUT applied last uses the 
loosest PNN1-optimized parameters 
(at ~95% acceptance)

All SKIM8 “good” kinks



Kink sample ready: resultKink sample ready: result
PV offline rejection vs acceptance for kinks: at the same level with the K+→�+��

peak (not tuned yet). It includs BV TDs.



Time wrt trsTime wrt tk

AD: TDC vs ADCAD: TDC vs ADC

Acceptance sample: Km21 monitors

• Adequate PSCUTs, KINCUTs, TGQUAL, DELCO3 and the loosest PV (at ~95% acceptance) are 
applied as setups to all samples (Km21, Kp2 peak, kinks)
• Find which sectors are hit by the incoming K+, by extrapolating the path from the BWC and the B4
• Do the same with beam particles at TRS (equivalent to a tighter PSCUT)
• For the K+ (wrt tk), find the hit time closest to the peak and sum the energy in the hit sectors
• For the PV (wrt trs), find the hit time closest to the peak and sum the energy in the remaining sectors



AD: TDC vs ADCAD: TDC vs ADC
Rejection samples: Kp2 peak from pnn1or2 data & kinks

Time wrt trs Time wrt trs



AD: rejection & acceptanceAD: rejection & acceptance

• Left column: sum the energy of 
sectors with hits at (0ns,10ns) wrt trs, 
but no hits at (-5ns,5ns) of tk

• Right column: same as above, but 
exclude sectors on any beam particle 
path (K+ near tk and/or anything at 
trs)

Km21

Kp2 peak

Kinks



AD: rejection & acceptanceAD: rejection & acceptance

1.80 ± 0.071.59 ± 0.030.97 ± 0.001At TRS only & out of path

1.95 ± 0.081.79 ± 0.040.94 ± 0.002At TRS onlyCCD

1.73 ± 0.051.54 ± 0.030.98 ± 0.001At TRS only & out of path

1.81 ± 0.071.64 ± 0.030.96 ± 0.001At TRS onlyADC/TDC

Kinks (rej)Kp2 peak (rej)Km21 (acc)At 95% PV(setup w/o AD) acceptance

1.28 ± 0.141.68 ± 0.100.98 ± 0.001At TRS only & out of path

1.28 ± 0.141.95 ± 0.140.95 ± 0.002At TRS onlyCCD

1.28 ± 0.141.61 ± 0.090.98 ± 0.001At TRS only & out of path

1.28 ± 0.141.76 ± 0.110.97 ± 0.002At TRS onlyADC/TDC

Kinks (rej)Kp2 peak (rej)Km21 (acc)At 53% PV(setup w/o AD) acceptance

� No PV-tightness dependent optimization needed for the AD



AD: open issuesAD: open issues
• Time calibration of sectors relative to each other – there are 
small fluctuations.

• Time slewing: the time of the K+ and photon peaks depend on 
the energy. Since photons deposit less energy in the AD, this 
effect partly accounts for the ~3ns shift between the peaks.

• Remaining of shift: different calibration of TG and RS 
quantities � see time distributions wrt tpi (instead of trs).

• Measure AD rejection on other “classes” – see following slides.



Classes of events (for rej measurement)Classes of events (for rej measurement)
• Setup cuts (almost) the same as in kink sample: SKIM5 w/o TDCUT, RECON 
(BAD_BFIELD, STLAY, LAYV4), loosened KINCUT, whole PSCUT02, DELCO3

• Most likely will get rid of B4TIM (it was used in E787 because the double pulse 
fitter couldn’t handle late Kaons)

• Every class has 3 “subclasses”: KP2BOX, PNN2BOX, PNN2RP-KP2E BOX

• The classes tagged with CCDPUL are meaningless for the moment.



New classesNew classes
• B4EKZ cuts on a likelihood built from the B4 energy, ek and UTC-extrapolated tgz. 
Disagreement between them means a wrong decay z – a z kink!

• Kp2 events with the correct etot but ptot and rtot in the PNN2BOX are also good 
candidates for z scatters, as the momentum is mismeasured and the range depends on it.

• We can use these 2 classes for another way to tag z scatters, besides CCDPUL.

ek vs tg, KP2BOX (all cuts) & 
PNN2BOX (-B4EKZ)

all cuts

-B4EKZ



• Finalize PV cut: re-optimize on the Kp2 peak, then tune by eye on 
the kink sample. 

• DPV has shown little promise. Revisit?

• As soon as CCDPUL is ready, can calculate the Kp2-scatter 
background.

FutureFuture


